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Objective: The aim of this study was to estimate the efficacy of elagolix, an oral gonadotropin-releas-
ing hormone (GnRH) antagonist, for the treatment of endometriosis-associated pelvic pain.
Methods: This was a phase Il, randomized, placebo-controlled parallel group study conducted
at 37 US centers, consisting of an 8-week double-blind period followed by a 16-week open-label
period. Patients were 137 women aged 18 to 49, with laparoscopically confirmed endometriosis
and moderate to severe nonmenstrual pelvic pain and dysmenorrhea, who were administered el-
agolix 150 mg daily or placebo. The primary outcomes of the study were the daily assessment of
dysmenorrhea, nonmenstrual pelvic pain and dyspareunia using a modified Biberoglu-Behrman
scale.

Results: During the double-blind period, there were significantly greater mean reductions from base-
line to week 8 in dysmenorrhea (-1.13 + 0.11 vs. -0.37 + 0.11, p<0.0001), nonmenstrual pelvic pain
(-0.47 + 0.07 vs. -0.19 + 0.07, p = 0.0066), and dyspareunia scores (-0.61 = 0.10 vs. -0.23 = 0.10,
p = 0.0070) in the elagolix group compared with placebo. Continued improvements were observed
during the open-label treatment regardless of initial treatment allocation. Elagolix treatment was also
associated with significant improvements in quality-of-life measures during the double-blind and
open-label periods. The most common adverse events occurring with elagolix were nausea, headache
and hot flush, each in 9.9% of patients.

Conclusion: Elagolix effectively reduced endometriosis-associated pelvic pain over a 24-week period
and was well-tolerated.
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INTRODUCTION

Endometriosis is a prevalent disease estimated to affect
10% of women of reproductive age, up to 50% of women
with pelvic pain, and 20%-50% of women with reduced
fertility (1). The most common symptom is pelvic pain,

which presents as dysmenorrhea in over 98% of patients
with symptomatic endometriosis and also nonmenstrual
pelvic pain. Pelvic pain associated with endometriosis var-
ies greatly in intensity, frequency and duration from patient
to patient. Nonmenstrual pelvic pain is usually chronic
(lasting =6 months), and it can be intermittent throughout
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the menstrual cycle or continuous and may present as dull,
throbbing, or sharp pain (2, 3). In addition, the pain related
to endometriosis has been shown to impair both work-
related and non-work-related daily activities (4-6).

Current treatment options for the management of pain
associated with endometriosis include medical therapies
and surgical interventions, most frequently laparoscopic
excision of endometriotic lesions. Oral contraceptives are
frequently used as first-line therapy for endometriosis-
associated pain. In the case of patients who do not have
consistent symptom improvements with oral contracep-
tives, or when oral contraceptives are contraindicated for
safety reasons, gonadotropin-releasing hormone (GnRH)
agonists are often considered. In addition, endometriosis
is a chronic, progressive disease, and as a result many
patients will eventually require second-line therapy, in-
cluding treatment with GnRH agonists. GnRH agonists are
effective in reducing pelvic pain, even in patients who have
become unresponsive to other treatments, but are associ-
ated with significant hypoestrogenic side effects, includ-
ing unacceptable bone loss, which limit their long-term
use (7, 8). Hormonal add-back therapy reduces bone loss
and vasomotor symptoms (9), but is prescribed in only
one third of women taking GnRH agonists (10).

Elagolix sodium is an oral, short-acting, nonpeptide, GnRH
antagonist that has been demonstrated to suppress ovar-
ian estrogen production in a dose-dependent manner (11,
12). Daily administration of oral doses of placebo or elago-
lix 50 mg or 150 mg in healthy women for 42 days was
associated with median estradiol values of 120 pg/mL,
53 pg/mL and 30 pg/mL, respectively (data on file). These
phase | data were informative for dose selection in subse-
quent phase Il studies.

Phase |l studies in women with endometriosis, including
a 6-month, active comparator study (using leuprolide ac-
etate), which evaluated the effects of various doses of el-
agolix on bone mineral density (BMD) and estradiol levels
in women with endometriosis (13) have been conducted.
These studies demonstrated that elagolix 150 mg reduces
endometriosis-associated pain, partially suppresses estra-
diol and results in minimal changes in BMD. Notably, the
6-month active comparator trial utilized a monthly compos-
ite scale to assess signs and symptoms of endometriosis,
similar to studies with previously approved medications
for the treatment of endometriosis (14, 15). These monthly
recall scales are known to have a recall bias that may not
accurately reflect day-to-day pain variability (16). Similar

problems have been reported with weekly recall scales
when compared with daily pain diaries (17). Because of
these issues and in response to recommendations re-
ceived from the US Food and Drug Administration (FDA),
the traditional Biberoglu-Behrman scale components of
dysmenorrhea, nonmenstrual pelvic pain and dyspareunia
with the 30-day recall period were modified to capture the
daily experience of endometriosis-related pain based on
focus group interviews and assessed on a daily basis using
an electronic diary (e-Diary) in this study. The e-Diary has
been partially validated according to the FDA guidelines on
patient-reported outcomes (18). The full validation study
will be published separately.

This report presents the clinical data from the first ran-
domized, double-blind, placebo-controlled trial with these
modified Biberoglu-Behrman pain scales in patients with
surgically confirmed endometriosis. The primary objec-
tive of the study was to estimate the efficacy of elagolix
for reducing dysmenorrhea, nonmenstrual pelvic pain and
dyspareunia using daily pain scales. The duration of the
placebo-controlled treatment period (8 weeks) was chosen
as the minimum time necessary to assess treatment ef-
fect on the primary outcome measure without excessive
dropout in the placebo group. The 6-month duration of the
overall treatment period reflects the standard in most en-
dometriosis pain trials; patients initially randomized to pla-
cebo went on to receive active treatment for the 16-week
remainder of the trial.

MATERIALS AND METHODS

Study design

This phase Il, randomized, multicenter, parallel group
study evaluated the efficacy of elagolix 150 mg adminis-
tered once daily in the treatment of moderate to severe
endometriosis-associated pain at 37 US centers from
October 2009 to September 2010, and also explored
elagolix’s tolerability at this dose. The study consisted
of up to 8 weeks of screening with data collection to
establish baseline pain, an 8-week double-blind placebo-
controlled treatment period, a 16-week open-label treat-
ment period with all patients receiving elagolix 150 mg
once per day, and a 6-week posttreatment follow-up pe-
riod (Fig. 1). The study protocol was approved by a cen-
tral independent review board (Shulman IRB) or a site’s
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Fig. 1 - Study design.

local IRB and was conducted in accordance with Good
Clinical Practice (19).

Efficacy measures

The primary efficacy measures included the daily assess-
ment of dysmenorrhea, nonmenstrual pelvic pain and dys-
pareunia on a 4-point modified Biberoglu-Behrman scale
(0 = none, 1 = mild, 2 = moderate, 3 = severe) using an
e-Diary. Additional efficacy measures included daily re-
porting of analgesic use on an e-Diary. Patients recorded
the use of any analgesics, if the analgesic was prescribed
or not and, if prescribed, whether the medication was a
narcotic (examples of narcotics were provided, and pa-
tients were asked to request permission from the study
site prior to taking any prescription medications). Monthly
means were calculated with a “month” defined as the in-
terval of time between consecutive scheduled clinic vis-
its (approximately 28 days). Monthly assessments of pain
symptoms were performed at screening and at treatment
weeks 8 and 24 using the composite pelvic signs and
symptoms score (CPSSS) with 5 components addressing
dysmenorrhea, dyspareunia, honmenstrual pelvic pain,
pelvic tenderness and pelvic induration, according to the
original 4-point Biberoglu-Behrman scale (20). The total
CPSSS was calculated as the sum of the total component
scores at a given visit. Additional patient-reported efficacy
measures included assessment of quality of life using the
Endometriosis Health Profile-5 (EHP-5) (21) core question-
naire, and overall improvement was assessed using the
Patient Global Impression of Change (PGIC) on a 7-point
scale (1 = very much improved, 2 = much improved,
3 = minimally improved, 4 = not changed, 5 = minimally
worse, 6 = much worse, 7 = very much worse).

Safety

The incidence and severity of adverse events were recorded
throughout the study. Vital signs and standard clinical labo-

ratory assessments were performed by a central laboratory
(ICON Laboratories, Farmingdale, NY, USA). Patients re-
corded the occurrence and intensity of their uterine bleeding
in an e-Diary from screening through the follow-up visit using
the following guidelines: light = spotting, moderate = normal
flow, heavy = heavy flow with flooding and/or clotting.

Patients

Eligible patients were women aged 18 to 49 years, with a
laparoscopically documented diagnosis of endometriosis
within 8 years of screening who had moderate to severe
endometriosis-related pain during the screening period.
This included a total CPSSS =6 at initial screening, at least
14 days of e-Diary entries during screening with at least 1
dysmenorrhea assessment of at least moderate (score =2)
and at least 1 nonmenstrual pelvic pain assessment of
at least moderate (score =2), and who had moderate or
severe dysmenorrhea and nonmenstrual pelvic pain (as-
sessed using the Baseline Assessment of Dysmenorrhea
and Nonmenstrual Pelvic Scale) at baseline. A minimum
interval of 1 month was required between surgery and the
beginning of screening, to be included in the study. Eligible
participants were also required to use 2 forms of nonhor-
monal contraception (such as condom and spermicide).
Patients were excluded if they were administered a GnRH
agonist, a GnRH antagonist other than elagolix, or dan-
azol within 6 months of screening, depot medroxyproges-
terone acetate within 3 months of screening, or had used
hormonal contraception or other hormonal therapy within
1 month of screening. Women who had chronic pelvic pain
that was not caused by endometriosis (as judged by the
investigator) were also excluded. In addition, women had
to have a history of regular menstrual cycles (28 + 5 days)
within 6 months of screening.

Randomization and blinding

After screening, patients were randomized in a 1:1 ratio to
receive a daily tablet of elagolix 150 mg or matching pla-
cebo, beginning within 2-5 days of their menstrual cycle
and continuing for the first 8 weeks of treatment. Patients
were randomized using an interactive voice response sys-
tem (IVRS). A computer-generated randomized treatment
schedule was used to assign treatments immediately prior
to the first dose of study drug. After 8 weeks, all active pa-
tients received open-label elagolix 150 mg treatment for an
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additional 16 weeks. Patients, the investigator and all study
personnel were blinded to the patient’s double-blind period
treatment assignment throughout the study. Results were
unblinded at the group level (i.e., individual patient’s treat-
ment allocations were not unblinded) after all patients com-
pleted week 8, for an interim efficacy analysis. This analysis
was conducted by an independent statistician to estimate
the efficacy of elagolix 150 mg for the planning of future
efficacy studies.

Use of analgesics

Mild analgesics (e.g., naproxen, celecoxib, ibuprofen, mef-
enamic acid, and acetaminophen) and strong analgesics
(e.g., hydrocodone, acetaminophen and codeine, acet-
aminophen and hydrocodone, and ketorolac) were permit-
ted on an as-needed basis and were documented by the
patients in their e-Diaries. Use of analgesics with a long
half-life (e.g., controlled-release oxycodone) and prophy-
lactic use of analgesics were prohibited.

Subjects were not allowed to be on prophylactic analgesics
but were allowed as-needed analgesics for endometriosis-
related pain during the baseline data collection period and
during the treatment periods of the study. Investigator clin-
ical judgment was the basis for any change in prescription
but use of as-needed medication was determined by the
subject.

Statistical analysis

The sample size calculation was based on efficacy mea-
sures from a previous study (data on file). Based on an effect
size of at least 0.54, it was determined that 60 patients per
treatment group would yield an 80% power to detect a treat-
ment difference after accounting for a 10% dropout rate.
The safety analysis set included all patients who received
at least 1 dose of study drug. The intent-to-treat (ITT) anal-
ysis set included all randomized patients who received at
least 1 dose of study drug and had at least 10 evaluable
e-Diary reports during the double-blind period.
Descriptive statistics were calculated for the monthly mean
assessment of dysmenorrhea, nonmenstrual pelvic pain
and dyspareunia; percentage days of analgesic use; and
responses to the EHP-5. Changes from baseline in these
assessments were analyzed by an ANCOVA model with
treatment as a fixed effect and the baseline value as a
covariate. The percentage of patients with at least a 30%

reduction from baseline in pain was compared between
treatment groups using the Pearson chi-squared test. De-
scriptive statistics were calculated for PGIC scores, and
comparisons between treatment group mean scores were
performed using a 1-way ANOVA.

RESULTS

Patient characteristics

Overall, 137 patients were randomized, 123 patients com-
pleted the double-blind period and 112 patients complet-
ed the open-label period of the study. Patient disposition
and reasons for study discontinuation are presented in
Figure 2. Demographic and baseline characteristics, in-
cluding depth and stage of endometriosis were similar be-
tween treatment groups (Tab. I). Overall, 38% of patients
had previously participated in an elagolix study with treat-
ment assignment to elagolix, placebo or DMPA. In this
study, 36% of patients randomized to placebo and 40%
of patients randomized to elagolix had previous elagolix
trial experience. None had received elagolix within the
preceding year and there were no selection criteria based
on prior use of elagolix or response.

Pelvic pain assessments

Monthly mean scores and changes from baseline for the
primary outcome measures of dysmenorrhea, nonmenstrual
pelvic pain and dyspareunia are shown in Figure 3A-C, re-
spectively. There were significantly greater mean reductions
from baseline to week 8 in dysmenorrhea (-1.13 = 0.11 vs.
-0.37 + 0.11, p<0.0001), nonmenstrual pelvic pain (-0.47 =
0.07 vs. -0.19 + 0.07, p = 0.0066) and dyspareunia (-0.61
+ 0.10 vs. -0.23 + 0.10, p = 0.0070) in patients treated with
elagolix compared with placebo. Furthermore, there was a
higher percentage of patients treated with elagolix who had
at least a 30% reduction in pain scores from baseline to
week 8 for dysmenorrhea (62.5% vs. 32.8%, p = 0.0008),
nonmenstrual pelvic pain (62.5% vs. 32.8%, p = 0.0008) and
dyspareunia (57.8% vs. 34.0%, p = 0.0223).

At the conclusion of the open-label period, the mean
changes from baseline were similar in both groups for
dysmenorrhea (-1.4 = 0.1 vs. -1.3 + 0.1), nonmenstrual
pelvic pain (-0.8 + 0.1 vs. -0.5 + 0.1) and dyspareunia
(-0.8 £ 0.1 vs. -0.6 = 0.2), for patients initially randomized
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Fig. 2 - Patient disposition.
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to elagolix and placebo, respectively. At the week 30
visit (6 weeks posttreatment), the mean reductions from
baseline for dysmenorrhea (-0.5 + 0.1 and -0.5 + 0.1),
nonmenstrual pelvic pain (-0.7 + 0.1 and -0.3 + 0.1) and
dyspareunia (-0.7 £ 0.1 and -0.3 = 0.1) were less, com-
pared with those observed during the open-label period
for both treatment groups.

A sensitivity analysis was performed on efficacy measures
for the double-blind period in patients without prior el-
agolix trial experience. Results were similar to the overall
efficacy results, but the effect size was slightly smaller in
these patients. For example, mean dysmenorrhea scores
at baseline were 2.08 + 0.08 for the placebo group (n = 43)
and 2.03 + 0.09 for elagolix (n = 40). After 8 weeks of treat-
ment, the mean changes from baseline, in dysmenorrhea
scores were -0.41 + 0.14 for placebo group and -1.05 =
0.14 for elagolix group (p = 0.001).

The monthly mean cumulative pain scores were consis-
tent with the results observed for dysmenorrhea, non-
menstrual pelvic pain and dyspareunia (Fig. 4). During the
double-blind period, there were significantly greater mean
reductions from baseline to week 8, in cumulative pain in
patients treated with elagolix compared with placebo
(-0.55 £ 0.1 vs. -0.21 = 0.1, p = 0.0011). At the conclusion
of the open-label period, the change from baseline was
similar in both groups for cumulative pain (-0.88 + 0.1 vs.
-0.66 + 0.1, for patients initially randomized to elagolix
and placebo, respectively).

At baseline, the total CPSSS was similar in the elagolix
and placebo groups (9.5 + 0.2 and 9.5 + 0.3, respectively).
There was a significantly greater mean improvement in
the CPSSS in the elagolix group compared with placebo
during the double-blind period (-4.5 + 0.4 vs. -2.2 + 0.4,
p<0.0001). After open-label treatment with elagolix, both
treatment groups had improvements over baseline in their
mean CPSSS (-5.4 + 0.4 and -5.6 + 0.5, for patients initially
treated with elagolix and placebo, respectively).

Use of analgesic medications

The use of analgesics decreased in both groups during
the double-blind period, but the reduction was significant-
ly greater in patients treated with elagolix compared with
placebo (p = 0.0019). The mean change from baseline in
the percentage of days per month with any analgesic use
is shown in Figure 5. Elagolix treatment produced greater
mean reductions in the percentage of days with analgesic
use from baseline to week 8, compared with placebo for
prescription (-7.2% + 1.8% vs. -0.8% + 1.8%, p = 0.0141),
narcotic (-4.7% = 1.4% vs. -1. 2% + 1.4%, p = 0.0720)
and any analgesic use (-21.6% + 2.8% vs. -9.2% + 2.8%,
p = 0.0019). During the open-label period, analgesic use
continued to be reduced from baseline, and the percent-
age of days with any usage was similar in both groups
(-29.2% £ 4.2% vs. -20.6% =+ 4.2% at week 24, for patients
initially randomized to elagolix and placebo, respectively).
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TABLE | - PATIENT DEMOGRAPHICS AND BASELINE CHAR-

ACTERISTICS
Characteristic Placebo Elagolix 150 mg
(n=69) (n =68)
Age, years, median (range) 33.0 (21-47) 33.0 (21-47)

Race, no. (%)

White 57 (82.6%) 55 (80.9%)
Black 7 (10.1%) 6 (8.8%)
Hispanic 5 (7.2%) 5 (7.4%)
Other 0 2 (3.0%)

Weight, kg, median (range)
Body mass index (kg/m?),
median (range)

73.03 (50.0-131.5) 75.52 (45.1-117.8)
26.10 (18.9-45.0) 28.25 (15.9-38.9)

Dysmenorrhea score, 3.0 (2.0-3.0) 3.0 (2.0-3.0)

median (range)

Nonmenstrual pelvic pain 2.0 (1.0-3.0) 2.0 (2.0-3.0)

score, median (range)

Stage of endometriosis,

*T no. (%)
[ 10 (14.5%) 13 (19.1%)
Il 15 (21.7%) 18 (26.5%)
1 24 (34.8%) 18 (26.5%)
\Y) 8 (11.6%) 9 (13.2%)
Unknown 12 (17.4%) 10 (14.7%)

Depth of endometriosis,'no. (%)

Superficial 28 (40.6%) 24 (35.3%)
Infiltrative 19 (27.5%) 17 (25.0%)
Unknown 22 (31.9%) 27 (39.7%)

Months since diagnosis of

endometriosis, *median (range)

Months since last laparo-
scopy, ¥fmedian (range)

Prior treatment for endome-
triosis, Sno. (%)

53.80 (0.7-247.3)

51.90 (0.7-167.6)

40.30 (0.7-120.2) 38.00 (0.7-132.3)

Overall 46 (66.7%) 48 (70.6%)
Investigational drug 4 (5.8%) 3 (4.4%)
Estrogens 3 (4.3%) 0 (0.0%)
Gonadotropins and other 1(1.4%) 0 (0.0%)
ovulation stimulants

Hormonal contraceptives 33 (47.8%) 32 (471%)
GnRH agonists 1 (30.4%) 22 (32.4%)
Danazol 1(1.4%) 1(1.5%)
Progestogens 0 (0.0%) 1 (1.5%)
Progestogen and estrogen 1(15.9%) 1(16.2%)
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tion): I: minimal, few or superficial implants are evident; Il: mild, more implants
and deeper involvement; Ill: moderate, more implants, with ovaries affected and
the presence of adhesions; IV: severe, as with stage Ill, but with multiple and
more dense adhesions.

TStage and depth of endometriosis were based on evaluation at the time of
laparoscopy not at baseline.

*Number of months relative to the date of first screening procedure.
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Fig. 3 - Change from baseline in monthly mean dysmenorrhea
scores (A), nonmenstrual pelvic pain scores (B) and dyspareunia
scores (C).
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Fig. 5 - Change from baseline in the monthly mean percentage of
days with any analgesic use.

At the follow-up visit (week 30), there was an increase
in analgesic use from the open-label period, although
the percentage of days with analgesic use was still less
than baseline (any -21.8% + 4.3% and -11.6% + 4.2%,
prescription -6.1% +2.3% and -0.7% = 3.1% and narcotic
-3.6% +1.7% and 0.75% =+ 2.7 %; for patients initially ran-
domized to elagolix and placebo, respectively).

A sensitivity analysis examining responders and nonre-
sponders after classifying any patients with increased
analgesic use as nonresponders demonstrated similar re-
sults as the overall data set for the proportion of patients
achieving at least a 30% reduction in pain scores during
the double-blind period.

Quality-of-life measures

During the double-blind period, the mean reduction from
baseline to week 8 was significantly greater with elagolix
treatment compared with placebo for 4 of the 5 EHP-5 di-
mensions: pain (-28.3 + 2.9 vs. -13.0 + 2.9, p = 0.0003);
control and powerlessness (-34.0 + 3.2 vs. -14.1 + 3.2,
p<0.0001); emotional well-being (-16.8 £ 2.7 vs.-10.6 £ 2.7,
p = 0.1115); social support (-26.0 + 3.4 vs. -14.9 + 3.4,
p=0.0232); self-image (-22.2 +3.1vs.-8.3+3.1,p=0.0021).
After open-label treatment with elagolix, both groups ex-
perienced similar improvements to those observed in
patients receiving elagolix treatment in the double-blind
period, in all 5 dimensions of the EHP-5.

Patient global impression of change

Patients who received elagolix during the double-blind pe-
riod also had significantly lower mean PGIC scores com-
pared with placebo-treated patients (2.4 + 0.2 vs. 3.4 =
0.2, p = 0.0002), indicating greater improvement. At week
8, 60.3% of patients treated with elagolix reported being
“much improved” or “very much improved” compared with
30.2% of placebo-treated patients.

During the open-label treatment period, PGIC scores con-
tinued to improve over baseline and were similar in both
groups (1.8 £ 0.1 vs. 2.0 + 0.2 at week 24, for patients ini-
tially randomized to elagolix and placebo, respectively); with
86.0% of patients initially randomized to elagolix reporting
“much improved” or “very much improved” compared with
73.7% of patients initially randomized to placebo.

Safety

Elagolix was generally well-tolerated. A summary of ad-
verse events occurring during the study is shown in Table Il.
The incidence of adverse events was similar between the
elagolix 150 mg group and the placebo group, during the
double-blind period. Over 24 weeks of treatment, the most
commonly occurring adverse events in patients who re-
ceived elagolix were nausea, headache and hot flush, each
of which occurred in 9.9% of patients.

There were no deaths during the study; serious adverse
events were experienced by 6 patients (3 placebo pa-
tients during double-blind treatment, 1 patient receiving
elagolix during open-label treatment and 2 patients post-
treatment), none of which were judged by the Investigator
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TABLE Il - SUMMARY OF ADVERSE EVENTS OVER 24
WEEKS OF TREATMENT

Summary of adverse events during Placebo Elagolix 150 mg

the double-blind period (weeks 1-8) (n = 69) (n =68)

Patients experiencing, no. (%)
Any adverse event 34 (49.3%) 35 (51.5%)
Any serious adverse events 3 (4.3%) 0
Any adverse event leading to 1(1.4%) 3 (4.4%)
discontinuation of study drug

Adverse events in >1 patient
Hot flush 1(1.4%) 7 (10.3%)
Upper respiratory tract infection 4 (5.8%) 5 (7.4%)
Nausea 3 (4.3%) 5 (7.4%)
Headache 3 (4.3%) 4 (5.9%)
Sinusitis 5(7.2%) 2 (2.9%)

Summary of adverse events over Elagolix 150 mg

24 weeks of treatment? (n=131)
Patients experiencing, no. (%)
Any adverse event 91 (69.5%)
Any severe adverse event 6 (12.2%)
Any serious adverse event 1(0.8%)
Any adverse event leading to 6 (4.6%)
discontinuation of study drug
Deaths 0
Adverse events in =5% of patients, no. (%)
Headache 3 (9.9%)
Hot flush 3 (9.9%)
Nausea 3 (9.9%)
Sinusitis 8 (6.1%)
Upper respiratory tract infection 8 (6.1%)
Nasopharyngitis 7 (5.3%)

@Table includes patients who received elagolix in the double-blind period and all
patients from the open-label period.

to be related to study drug (1 patient with suicidal depres-
sion, 2 patients with spontaneous abortion [described
below], 1 patient with lower abdominal pain, 1 patient
with bipolar disorder and 1 patient with seizures). The
only serious adverse event experienced during elagolix
treatment was appendicitis, which occurred during the
open-label period.

The mean percentage of days with any uterine bleeding
was reduced from 23.0% at screening, to 14.0% dur-
ing double-blind treatment with elagolix, while the mean
percentage of days with any uterine bleeding did not de-
crease in patients treated with placebo (24.3% vs. 23.9%).
The overall reduction in uterine bleeding with elagolix was

primarily due to reductions in the percentage of days with
moderate to heavy bleeding. Based on bleeding data from
the e-Diary, 17 patients (25.8%) in the elagolix group were
amenorrheic during the 8-week placebo-controlled treat-
ment period, but of those patients, only 5 (7.6%) main-
tained amenorrhea during the 24 weeks of treatment. No
patients discontinued from the study as a result of their
uterine bleeding pattern. In most women, treatment with
elagolix resulted in regular cycles associated with longer
intervals between menses and a low rate of breakthrough
bleeding and spotting (data not shown). After discontin-
uation of treatment, the median number of days to first
menstruation was 24 days (range 1 to 45 days).

There were 5 pregnancies during the study: 3 during the
treatment period (1 placebo patient and 2 patients receiv-
ing elagolix therapy) and 2 during the posttreatment follow-
up period. The 1 placebo patient and 1 of the patients who
became pregnant during the posttreatment period had
spontaneous abortions. The 3 other pregnancies (all in the
elagolix arm, with 2 during treatment and 1 during follow-
up) resulted in delivery of 3 healthy full-term infants.

There were no clinically meaningful changes in laboratory
results, vital sign measurements or ECG readings during
the study. No significant changes in low-density lipoprotein
(LDL), high-density lipoprotein (HDL) or total cholesterol
were noted.

DISCUSSION

In this study, during the double-blind period, treatment
with elagolix 150 mg daily was associated with statisti-
cally significant reductions in endometriosis-associated
dysmenorrhea, nonmenstrual pelvic pain and dyspareunia,
using daily pain scales. In addition, the statistically signifi-
cant change of -4.5 from baseline in CPSSS for elagolix-
treated patients during the double-blind period represented
a robust 47% improvement with elagolix treatment. These
effects were maintained during the open-label phase for
up to 24 weeks. This was the first study to use these modi-
fied daily Biberoglu-Behrman pain scales for endometri-
osis-associated pain. Consistent with previous studies of
endometriosis, a reduction in pelvic pain was also ob-
served in the placebo group (22). However, the consistent,
significantly higher level of improvement in the elagolix
group across multiple outcome measures demonstrated
the efficacy of the compound.
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In addition to beneficial reductions in pelvic pain, elagolix
was associated with a significant reduction in analgesic
use and positive improvements in quality-of-life assess-
ments. Recent studies have highlighted the impact of en-
dometriosis-associated pelvic pain as a major driver in loss
of work productivity. Those studies have demonstrated the
importance of showing improvement in quality-of-life and
work productivity end points in endometriosis trials (5, 6).
Elagolix was well-tolerated over 24 weeks of treatment
with very few discontinuations due to adverse events.
Treatment-related adverse events were generally mild-
to-moderate and were consistent with the drug’s mecha-
nism of action. In contrast to progestins (15, 23, 24), there
was no irregular uterine bleeding or overall increase in
bleeding with the use of elagolix therapy. Patients who re-
ceived elagolix experienced an overall reduction in bleed-
ing, with fewer days of moderate to heavy bleeding. In
addition, most women who received elagolix had regular
but prolonged cycles (longer interval between menses)
with a low rate of breakthrough bleeding and spotting. Also
contrary to injectable GnRH agonists or depot medroxy-
progesterone acetate, which may be associated with a de-
lay in the return of regular menses (24-26), resumption of
menses was rapid after discontinuation of elagolix, which
may be desirable in women who wish to conceive. Elagolix
treatment was associated with a low incidence of hot flush
and did not alter serum lipids, changes which have been
reported with the use of other hormonal therapies.

One limitation of the current study was the short duration
of the double-blind treatment period; however, the length
of the double-blind treatment period did allow detection of
treatment differences between elagolix and placebo for
reducing dysmenorrhea, nonmenstrual pelvic pain and
dyspareunia, which were the main outcomes of this study.
Maintaining patients who are experiencing moderate to se-
vere pain on placebo for longer durations is challenging and
may have resulted in a higher dropout rate and weaker pow-
er to detect treatment differences (14). An additional limita-
tion was the inclusion of patients with previous elagolix trial
experience, although the overall efficacy results were similar
in patients with and without previous trial experience.

In addition, because this was a phase Il study specifically
designed to evaluate efficacy using new daily pain scales,
hormone levels were not measured; therefore, correlations
between the efficacy of elagolix and hormone levels could
not be assessed. In a previous phase | study, patients who
were 7 = 1 days after the onset of menses (cohorts of 6

patients each) received elagolix 50 mg once daily (g.d.),
elagolix 100 mg g.d., elagolix 200 mg g.d., elagolix 100 mg
twice daily (b.i.d.) or placebo for 7 days (11). In the pla-
cebo group, estradiol concentrations were initially between
24 and 75 pg/mL (patients synchronized at cycle day 2-7)
and continued to increase consistent with the normal rise
of estradiol during the follicular phase of the menstrual
cycle (11). In contrast, in patients who received elagolix for
7 days, mean estradiol concentrations remained within
34 to 68 pg/mL, even with 2 escapes skewing the higher
end of the range (1 each from the 100 mg and 200 mg
g.d. groups) (11). In the 100 mg b.i.d. group, estradiol was
highly suppressed, with mean estradiol during days 1-7
only reaching 17 pg/mL (11). In addition, elagolix deliv-
ered at doses of 150 mg was demonstrated to maintain
estradiol in the low-normal range in previous phase Il stud-
ies (12, 13), and it is expected that estradiol was similarly
suppressed in the current study, although demonstration
of estradiol suppression was not an objective. However,
consistent with partial estradiol suppression, a relatively
low incidence of hypoestrogenic side effects, including hot
flush (9%), was observed. All reports of hot flush were mild
or moderate, and none led to discontinuation.

BMD was not measured in this study. However, previous
elagolix phase Il studies of 6-month duration showed a
minimal BMD loss at the target dose of 150 mg, which was
not clinically meaningful (Neurocrine Biosciences, data on
file). These studies will be reported separately.

Despite the protocol requirement to use dual nonhormonal
contraception, there were 3 pregnancies that occurred
during the treatment period of this study (1 placebo patient
and 2 patients receiving elagolix therapy). The pregnancy
occurring in the placebo patient resulted in a spontaneous
abortion, and the 2 occurring in the elagolix treatment arm
resulted in full-term healthy deliveries, without complica-
tions. An additional pregnancy in the elagolix arm that oc-
curred during follow-up also resulted in a full-term healthy
delivery without complications, while the remaining preg-
nancy (during follow-up) in the placebo arm resulted in a
spontaneous abortion.

A review of all of the data from the early clinical develop-
ment program of elagolix to date estimates an annual-
ized pregnancy rate of ~3%-5% for those receiving the
250 mg qg.d. dose and 150 mg q.d. dose, respectively
(AbbVie, data on file). Preclinical studies with elagolix
have revealed no teratogenic effects at all doses studied
(x30-x98 the clinically relevant dose; AbbVie, data on file).
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This study was a phase Il study and was not designed
to detect low-frequency adverse events. Additional stud-
ies are warranted to determine the long-term safety and
efficacy of elagolix for the treatment of endometriosis-
associated pelvic pain.

In conclusion, in this study, elagolix showed an acceptable
safety and tolerability profile, as well as the potential to re-
duce chronic pelvic pain for up to 24 weeks of treatment in
women with a history of endometriosis. Elagolix is in clini-
cal development as a potential treatment option for women
with endometriosis.
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